Nonsense-mediated decay of human LDL receptor mRNA.
The objective of this project was to determine whether nonsense mutation in the low density lipoprotein receptor (LDLR) induces nonsense-mediated mRNA decay (NMD). Four known nonsense mutations (W23X, S78X, E207X and W541X) in the LDLR gene, which are found in Norwegian familial hypercholesterolaemia (FH) patients, were investigated. Epstein-Barr virus (EBV) transformed lymphocytes from patients heterozygous for these mutations in the LDLR gene were analysed. Flow cytometric analysis was used to determine the amount and function of the cell surface LDLRs. The expression of LDLR mRNA in lymphocytes was quantified by real-time polymerase chain reaction (PCR). The presence of NMD was tested using the inhibitors gentamicin, emetine or cycloheximide. Cells from heterozygous FH patients with nonsense mutations in the LDLR gene contained significantly less LDLR protein (p<0.05). In addition, flow cytometric analysis revealed that these patients had a reduced LDL-uptake compared to controls (p<0.005). Cells from heterozygous FH patients with nonsense mutations W23X, S78X or W541X in the LDLR gene showed significantly decreased levels of LDLR mRNA (p<0.005). LDLR mRNA was reduced in the mutant lymphocyte S78X prior to treatment with pharmacological inhibitors, and after treatment the level of LDLR mRNA increased to the same level as that of normal cells. In the present study, NMD was confirmed in the LDLR gene. Translation inhibitors showed reduced NMD caused by nonsense mutated LDLR transcripts. Knowledge of NMD might have an important impact in clinical medicine as genetic intervention develops.